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(54) Brake for a hydraulic motor 

(57) In a brake (53) for a hydraulic motor (10), a 
braking piston (66) is added that can move toward and 
away from fixed friction discs (54) and rotating friction 
discs (55). A braking passage (73) leads a high-pres- 
sure fluid into the braking piston (66) to press the brak- 
ing piston (66) to the friction discs (54, 55). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to a brake that 5 
exerts a braking force to a revolving portion of a hydrau- 
lic motor. 

[0002] In recent years, a hydraulic motor Is used for 
driving, a construction machine such as an asphalt fin- 
isher and the like, in the case where a hydraulic motor is io 
mounted on a construction machine, .the machine 
should be equipped with a parking brake that exerts a 
braking force to the hydraulic motor while the supply of 
a driving fluid to the construction machine is sus- 
pended. 15 
[0003] Atypical brake of this kind includes one or 
more fixed friction discs connected to a fixed portion of 
the hydraulic motor so as to move in the direction of the 
axis, one or more rotating friction discs connected to the 
revolving portion of the hydraulic'motor so as to move In 20 
the direction of the axis and to rotate as a single unit, a 
spring for exerting a pressing force to the fixed friction 
discs and the rotating friction discs to bring these friction 
discs into frictional contact with respect to each other,, a 
releasing piston provided between the spring and the 25 
fixed friction discs and the rotating friction discs for 
transmitting a pressing force exerted by the spring when 
it moves closer to the fixed friction discs and the rotating 
friction disc by being pressed by the spring, and a 
releasing passage for moving the releasing piston away 30 
from the fixed friction discs and the rotating friction discs 
to release the fixed friction disc and the rotating friction 
discs from frictional contact with respect to each other. 
[0004] Since the construction machine as 
described above is a motor vehicle that is driven on the 35 
public road, it is required to be equipped with a brake 
such as a disc brake or a drum brake, which exerts a 
braking force to the vehicle as needed in addition to a 
parking brake as described abqve according to the 
safety standard for the road transportation vehicles. 40 
[0005] In the construction machines, since it is 
required to provide* a brake that exerts a braking force 
as needed in addition to a parking brake, there is recog- 
nized disadvantages In that the braking system is forced 
to be upsized as a whole and that the cost is increased. 45 

SUMMARY OF THE INVENTION 

[0006] Accordingly, it is an object of the present 
' invention to provide a brake for a hydraulic motor, which so 
is smaller in size, lower in price, and higher in the level 
of safety. 

[0007] This object may be achieved by providing a 
brake for a hydraulic motor disposed between the fixed 
portion of a hydraulic motor and the rotating portion of ss 
the hydraulic motor that rotates when a driving fluid is 
fed thereto for braking the rotating portion, wherein the 
rotating portion is braked when the supply of the driving 



fluid Is being suspended and released when the supply 
of driving fluid is being supplied, which brake compris- 
ing:. one or more fixed friction discs connected to the 
fixed portion so as to move in the direction of the axis, 
one or more rotating friction discs connected to the 
rotating portion so as to move in the direction of the axis 
and to rotate as a single unit, a spring for exerting a 
pressing force to the fixed friction disc and the rotating, 
friction discs to bring these friction discs Into frictional 
contact with respect to each other, a releasing piston 
disposed between the spring and the fixed friction discs 
and said rotating friction discs for transmitting a press- 
ing force exerted by the spring to these friction discs 
when it moves closer to the fixed friction discs and the 
rotating friction discs by being pressed by the spring, a 
releasing passage for moving the releasing piston away 
from the fixed friction disc and the rotating friction discs 
by leading the driving fluid being fed to the hydraulic 
motor to the releasing piston to release the fixed friction 
disc and the rotating friction discs from frictional contact 
with respect to each other, a braking piston supported 
on the fixed portion so as to move in the direction of the 
axis, and a braking passage for pressing the braking 
piston against the fixed friction discs and the rotating 
friction discs by leading a high pressure fluid to the brak- 
ing piston to bring these fixed friction discs and rotating 
friction discs into frictional contact with respect to each 
other. 

[0008] When a driving fluid is fed to the hydraulic 
motor, the rotating portion of the hydraulic motor 
rotates, and at the same time, the driving fluid Is con- 
ducted to the releasing piston as . well through the 
releasing passage, so that the releasing piston moves 
against the pressing force exerted by the spring away 
from the fixed friction discs and the rotating friction discs 
to release the fixed friction discs and the rotating friction 
discs from frictional contact with respect to each other. 
[0009] Thus, in order, to brake the rotating hydraulic 
motor as needed, a nigh pressure fluid is led through 
the braking passage to the braking piston, and the brak- 
ing piston is moved axialiy to the fixed friction discs and 
the rotating friction discs. When the braking piston is 
pressed against the fixed friction discs and the rotating 
friction discs, these fixed friction discs and the rotating 
friction discs is brought into frictional contact , with 
respect to each other so that the. rotating portion of the 
. hydraulic motor is braked. Therefore, only by adding a 
braking piston and a braking passage, a braking force 
may be exerted to the hydraulic motor any time, and 
thus a downsized brake with higher safety may be real- 
ized at a low cost. 

[0010] When the supply of a driving fluid to the 
above-described hydraulic motor is suspended; the 
rotating portion stops rotating. At that time, since the 
supply of driving fluid to the releasing piston Is also sus- 
pended, the releasing piston is moved closer to the fixed 
friction discs and the rotating friction discs by being 
pressed by the spring to transmit the pressing force of 
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the spring to the fixed friction discs and the rotating fric- 
tion discs. Consequently, the fixed friction discs and the 
rotating friction discs are brought into frfctlonaJ contact 
with 'respect to each other to brake the rotating portion 
of the hydraulic motor. 

[0011] By constituting a brake as described in the 
second aspect of the present Invention, the releasing 
piston and the'braking piston are radially overlapped so 
that the axial length of the brake may be shortened. 
[001 2] The present disclosure relates to the subject 
matter contained in Japanese patent application No. 
Hei. 11-1 93952 (filed on July 8, 1999), which is 
expressly Incorporated herein by reference in its 
entirety. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Rg.1 is a front cross-sectional view illustrating an 
, embodiment of the present invention; and 
. Fig. 2 is a circuit diagram of the embodiment of Fig. 
*1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0014] Referring now to the drawings, an embodi- 
ment of the present Invention is now described. 
[0015] In Fig.. 1 and Rg. 2, a reference numeral 10 
denotes a swash plate type hydraulic motor mounted on 
the main frame of for example a construction machine, 
comprising a fixed casing 1 1 having a storage chamber 
12 therein and a side block 13 fixed on one end surface 
of the fixed casing 1 1 for closing an opening on one end 
of the storage chamber 12. A reference numeral 14 
denotes a drive shaft stored in the storage chamber 12, 
which is rotatably supported via bearirigs 15 at one end 
by a side block 13 and at the other end by the fixed cas- 
ing 11, and the center portion thereof Is placed In the 
storage chamber 12 without any support A reference 
numeral 16 Is a cylindrical cylinder block accommo- 
dated within the storage chamber 12, through which the 
drive shaft 14 is inserted and connected by means of a 
spline. In a plurality of cylinder- holes 17 formed on the 
cylinder block 16, plungers 18 are slidably inserted 
respectively, and a shoe 19 is connected to the tip of 
each plunger. 

[0016] A reference numeral 23 denotes a timing 
plate provided disposed between the cylinder block 16 
and the side block 13, arid provided with a pair of feed- 
and-drainage holes 23a with which half of the cylinder 
holes 17 are In communication respectively. Reference 
numerals 24, 25 are a pair of main passages each con- 
nected at one end to each feed-and-drainage hole 23a. 
A directional control valve 26 mounted at the driver's 
seat is connected to the other ends of these main pas- 
sages 24, 25, and a hydraulic pump 27 and a tank 28 
are connected to the directional control valve 26. By 



switching the directional control valve 26, one. of the 
main passages 24, 25 serves as a feeding passage and 
the other as a draining passage. 
[0017] A reference numeral 31 is an almost ring- 

5 shaped swash plate accommodated within the storage 
chamber 12 on the opposite side of the cylinder block 
16. On one end surface of the swash plate 31 Is pro- 
vided with a bevel 32, and the shoe 19 as described 
above is in sliding contact with the bevel 32. On the 

10 other end surface of the swash plate, there are provided 
two flat surfaces, and a fulcrum member is disposed on 
the boundary of these flat surfaces. A reference 
numeral 33 denotes a cylinder chamber formed on the 
other end surface of the storage chamber 12, where a 

is piston 34 abutflng the other end surface of the thinner 
portion of the swash plate 31 is slidably received. 
[0018] A reference numeral 37 is a selection pas- 
sage 37 for connecting the main passages 24 and 25 
•with each other, which selects either one of the main 

20 passages 24 and 25 that has a higher pressure and 
takes a driving fluid out by means of a pair of check 
valves 38, 39 provided midway thereof. A reference 
numeral 40 is a slantwise-rotating passage connecting 
the selection passage 37 between the check valves 38 

25 and 39 and the cylinder chamber 33, which includes a 
control valve 41 for controlling the feed and drainage of 
the driving fluid taken from the selected one of the main 
passages 24, 25 to/from the cylinder chamber 33 pro- 
vided midway thereof. A reference numeral 42 denotes 

30 a pilot passage connecting the control valve 41 and the 
directional control valve 43 mounted at the driver's seat. 
The pilotpassage 42 works in such a manner that when 
. the directional control valve 43 is switched to trie posi- 
tion of cross current flow, the high pressure fluid from 

as the hydraulic pump 44 is led to the control valve 41 and 
the driving fluid taken from any one of the main pas- 
sages 24, 25 is fed through the slantwise-rotating pas- 
sage 40 to the cylinder chamber 33 by switching the 
control valve 41 to the feeding position, while when the 

40 directional control valve 43 is switched to the position of 
parallel current flow, the fluid contained therein Is 
drained to the tank 28 and the control valve 41 is 
switched to the drainage position to drain the fluid In the 
cylinder chamber 33 through the drain passage 45 to 

45 the tank 28. 

[001 9J When the piston 34 is projected or retracted 
by the control valve 41 being switched to the feeding 
position or. the drainage position, the. stroke of the 
plunger 18 in the cylinder block 16 is switched into two 

so levels by the slantwise rotatlbn'of the swash plate 31, 
and thus the output revolution of the drive shaft 14 is 
switched into two levels so that a wide range revolution 
control may be carried out. 

[0020] The fixed casing 11, the side block 13, the 
55 timing plate 23, and the swash plate 31 together consti- 
tute the fixed portion 48, and the drive shaft 1 4, cylinder 
block 16, the plunger 18, and the shoe 19 together con- 
stitute the rotating portion 49 that rotates when the driv- 
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Ing fluid is being fed, and in turn the fixed portion 48 and 
the rotating portion 49 together constitutes the hydraulic 
motor 1 0 of which the revolution Is changed in two levels 
due to. the angular position of slantwise rotation of the 
swash plate 31 changed in two levels. The cylinder 
chamber 33, the piston 34, the selection passage 37, 
the check valves 38 and 39, the slantwise-rotating pas- 
sage 40, the control valve 41 , -the pilot passage 42, the 
directional control valve 43, and the fluid pump 44 
together constitute a slantwise-rotating means 50 for 
rotating the swash plate 31 about the fulcrum member 
between two angular positions of slantwise rotation 
[0021] A reference numeral 53-denotes a brake for 
braking the rotating portion 49 of the hydraulic motor 10 
when the supply of the driving fluid is being suspended, 
that Is, when the rotation of the hydraulic motor is sus- 
pended. The brake 53 is disposed between the fixed 
portion 48 and the rotating portion 49, and more specif- 
ically, between the fixed casing 1 1 and the cylinder 
block 16. The brake 53 comprises more than one {five) 
ring-shaped fixed friction discs 54, and these fixed fric- 
tion discs 54 are connected to the fixed casing.1 1 so as 
to slide axially by coupling the- peripheral portions 
thereof to the fixed portion 48, and more specifically to 
the inner periphery of the storage chamber 12 of the 
fixed casing by means of splines. 
[0022] A reference numeral 55 is more than one 
(five) ring-shaped rotating friction discs. The rotating 
friction discs 55 are disposed alternately with the fixed 
friction discs 54. The inner peripheral portions of these 
rotating friction discs 55 are coupled to the rotating por- 
tion 49, and more specifically to the outer periphery of 
the cylinder block 16 by means of splines, and thus 
these rotating friction discs 55 are connected to the cyl- 
inder block 1 6 so as to move in the direction of the axis 
and to rotate as a single unit. A reference numeral 56 is 
a ring-shaped intermediate plate disposed on one side 
of the rotating friction disc 55 which is disposed nearest 
to that side, and the outer periphery of the intermediate 
plate 56 Is also connected to the fixed casing by means 
of a spline. 

[0023] . A reference numeral 58 denotes a plurality of 
springs disposed on one side of the fixed friction discs 
54, rotating friction discs 55, and the intermediate plate 
56. The springs 58 are disposed peripherally at equal 
intervals arid each engaged at one end to the side block 
13. The springs 58 exert a braking force to the rotating 
portion 49 of the fluid motor 1 0 by bringing the fixed fric- 
tion discs 54 and the rotating frictions discs 55 into fric- 
tionai contact with respect to each other by exerting a 
pressing force directing toward the other side via a 
releasing piston 50 which will be described below to the 
fixed friction discs and the rotating friction discs 55 so 
that the fixed friction discs 54 and the rotating frictions 
discs 55 are pressed against the stepped surface 1 1 a. 
[0024] A reference numeral 59 is a releasing piston 
siidably inserted in the fixed casing 1 1 and being almost 
cylindrical In shape. The releasing piston 59 Is disposed 
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between the fixed friction disc 54, the rotating friction 
disc 55 and the intermediate plate 56, and the springs 

58. Consequently, the releasing piston 59 transmits a 
pressing force directing toward the other side of the 

5 springs 58 to the fixed friction discs 54 and the rotating 
friction discs 55 when it is brought closer to the fixed 
friction discs 54 and the rotating frictions discs 55 by 
being pressed by the springs. 
[0025] A reference numeral 60 is a cylinder cham- 

. io ber formed between the fixed casing 1 1 and the releas- 
ing piston 59. The cylinder chamber 60 Is connected to 
the directional control valve 26 via the releasing pas- 
sage 61. Since the releasing passage 61 is fed with the 
driving fluid from the hydraulic pump 27 when the direc- 

15 tional control valve 26 is switched to the flowing posi- 
tion, that is when the driving fluid is fed to the hydraulic 
motor 10, the releasing passage 61 lead the driving fluid 
to the cylinder chamber 60, that is, to the other side of 
the releasing piston to move the releasing piston 59 to 

20 one side against the springs 58. Consequently, the 
releasing piston 59 moves away from the fixed friction 
discs 54 and the rotating frictions discs 55 so that the 
fixed friction discs 54 and the rotating frictions discs 55 
are released from frlctional contact, and thus the rotat- 
es ing portion 49 is released from being braked. 

[0026] On the other hand, wheh the directional con- 
trol valve 26 is switched to the neutral position, that is, 
when the supply of the driving fluid to the hydraulic 
motor 10 is being suspended, -the fluid in the cylinder 

30 chamber 60 Is drained through the releasing passage to 
the tank 28 since the releasing piston 59 moves closer 
to the fixed friction discs 54 and the rotating frictions 
discs 55 by being pressed by the springs 58; Conse- 
quently, the fixed friction discs 54 and the rotating fric- 

35 tion discs 55 are brought into frictiorial contact with 
respect to each other to exert a braking force to the 
rotating portion 49 of the hydraulic motor 10. A refer- 
ence numeral 62 is a restriction disposed midway of the. 
releasing passage 61, which restricts the flow of the 

40 . fluid drained from the cylinder chamber 60 to prevent a 
braking force from being exerted instantaneously. 
[0027] . A reference numeral 65 is an annular cylin- 
der chamber formed on the other end surface of the 
side block 13, in which one end portion of the almost. 

45 cylindrical braking piston 66 is siidably inserted, an thus 
the braking piston 66 is supported by trie fixed portion 
so as to move in the direction of the axis. The braking 
piston 66 is disposed radially inner side of the releasing 
piston 59 so that the releasing piston 59 and the braking 

so piston 66 is overlapped In the direction of radius, and 
thus the length of the hydraulic motor 1 0 may be short- 
ened. A reference numeral 67 Is a reset spring disposed 
between the braking piston 66 and the releasing piston 

59. the reset spring 67 serves to move the braking pis- 
55 ton 66 away from the fixed friction discs 54 and the 

rotating friction discs 55 back to the end of one side, and 
has a smaller spring constant than the springs 58. A ref- 
erence numeral 69 is a foot pedal that mounted near the 



4 



7 EP 1 067 

driver's seat for swinging movement, to which the piston 
71 of the cylinder 70 is connected. 
[0028] Reference numeral 73 Is a braking passage 
connecting the cylinder 70 and the cylinder chamber 65. 
The braking passage 73 moves the braking piston 66 s 
toward the other side to press against the fixed friction 
discs 54'and the rotating friction discs 55 by ieading the 
high pressure fluid squeezed out the cylinder 70 by the 
piston 71 to the cylinder chamber 65 and the braking 
piston 66 when the pedal is being pressed. Conse- w 
quently, these fixed friction discs 54 and the rotating fric- 
tion discs 55 are brought into frictional contact with 
respect to each other to exert a braking force to the 
rotating portion 49 of the hydraulic motor 10. 
[0029] The effect of the present invention will now 'is 
be described. 

[0030] Assuming that the directional control valve 

26 is switched to the flowing position and the plunger 1 8 
in the cylinder hole 17 projects toward the swash plate 

31 and is pressed against the bevel 32 for example by 20 
the driving fluid being supplied from the hydraulic pump 

27 to any of cylinder hole 17.. In such a case, since the 
tip of the plunger 1 8 is in sliding contact with the bevel 

32 via the shoe 19, a component force of the pressing 
force In the peripheral direction is exerted to the 2s 
plunger, which allow the plunger 1 8 and the shoe 1 9 to 
slide on the bevel 32 to drive and rotate the rotating por- 
tion 49 such as the plunger 18, cylinder block 16, the 
drive shaft 1 4 and so on as a single unit. Then, the rota- 
tion of the drive shaft 14 is transmitted via a speed 30 
reducer to the wheel of construction machine or to a 
sprocket for driving a crawler to drive the construction 
machine. On the other hand, the fluid In the rest of the 
cylinder holes is squeezed out by the plunger 18 and 
drained via the main passage. 25 to the tank 28. 35 
[0031] Since the driving fluid is led via the releasing 
passage 61 to the releasing piston 59 as well when the 
driving fluid is being supplied to the hydraulic motor 10, 

the releasing piston 59 moves against the pressing 
force of the spring 58 to the side away from the fixed ao 
friction discs 54 and the rotating friction disc 55 to 
release the fixed, friction discs 54 and the rotating fric- 
tion discs 55 from frictional contact with respect to each 
other. Thus, the rotating portion 49 is free from braking 
and rotated without problem. 45 
[0032] In order to brake the rotating hydraulic motor 
.1 0 any time; the high-pressure fluid is led from the cylin- 
der 70 to the cylinder chamber 65 via the braking pas- 
sage 73 by pressing the foot pedal 69 and the braking 
piston 66 is axially moved to the other side toward the so 
fixed friction discs 54 and .the rotating friction discs 55. 
When the braking piston 66 Is pressed against the fixed 
friction discs 54 and the rotating friction discs 55, the 
fixed friction discs 54 and the rotating friction discs 55 
are brought Ihto frictional contact with respect to each 55 
other so that a braking force is exerted to the rotating 
portion 49 of the hydraulic motor 1 0, and the construc- 
tion machine stops driving. Thus, only by adding the 
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• braking piston 66 and the braking passage 73, a braking 
force may be exerted to the hydraulic motor 1 0 any time 
and thereby a downsized brake with higher safety my be 
provided at low cost 

[0033] When the directional valve 26 is switched to 
the neutral position where the supply of the driving fluid 
to the hydraulic motor 1 0 is suspended, the rotating por- 
tion 49 stops rotating and thereby the construction 
machine stops traveling. At this time, since a driving 
fluid is not fed to the releasing piston, the releasing pis- 
ton 59 is pressed by the spring 58 and moved closer to 
the fixed friction discs 54 and the rotating friction discs, 
and thus the pressing force exerted by the springs 58 is 
transmitted to the fixed friction discs 54 and the rotating . 
friction discs 55. Consequently, the fixed friction discs 
54 and the rotating friction discs 55 are brought into fric- 
tional contact with respect to each other to exert a brak- 
ing force to the rotating portion 49 of the fluid motor 1 0, 
when parked. 

[0034] Although in the above-described embodi- 
ment, the braking piston 66 is disposed on one side of 
the fixed friction discs 54 and the rotating friction discs 
55, the braking piston may be disposed on .the other 
side of the fixed friction discs and the rotating friction 
discs according to the present Invention, In such a case, 
the fixed friction discs and the rotating friction discs are 
pressed against the releasing piston by the braking pis- 
ton. Although in above-described embodiment, the 
high-pressure fluid is fed to the braking piston 66 by 
means of a foot pedal 69, the high-pressure fluid from 
the hydraulic pump may be fed by switching the control 
valve with an operating lever in this invention. 
[0035] As described so far, according to the present 
invention, a downsized brake with higher safety may be 
provided at a low cost 

Claims 

1 . A brake for a hydraulic motor having a fixed portion 
and a rotating portion rotatabie relative to the fixed 
portion, the brake comprising: 

one or more fixed friction plates connected to 
the fixed portion, and movable in an axial direc- 
tion; 

one or more rotating friction discs connected to 
the rotating portion, and movable in the axial 
direction and rotatabie together with the rotat- 
ing portion; 

a spring for exerting a pressing force to said 
fixed and rotating friction plates to frictionally 
contact these friction plates together; 
a releasing piston, disposed between said 
spring and said fixed and rotating frictfon 
plates, for transmitting the pressing force 
exerted by said spring to the friction plates; 
a releasing passage for introducing a driving 
fluid fed to the hydraulic motor to said releasing 
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piston to move said releasing piston away from 
said fixed and rotating friction plates, thereby 
releasing the frictlonal contact between the 
fixed and rotating friction plates; 
a braking piston supported on said fixed por- 
tionand movable in the axial direction; and 
a braking passage for introducing a high pres- 
sure fluid to said braking, piston to press said 
braking piston against said fixed and rotating 
friction plates, thereby frictionally contacting 
the fixed and rotating friction plates together. 
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2. A brake for a hydraulic motor as set forth in claim 1 , 
wherein said releasing piston is formed in an 
approximately cylindrical shape and the braking 15 
piston is disposed radially inside the releasing pis- 
ton. 



pressure can be applied to the braking piston 
against a biasing force applied to the braking 
piston. 

A brake for a hydraulic motor as set forth in claim 6, 
wherein the releasing piston is contactable with a. 
radially outward portion of the friction unit, and the 
braking piston Is contactable with a radially inward 
portion of the friction unit 

A brake for a hydraulic motor as set forth in claim 6, 
wherein a spring is interposed between the releas- 
ing piston and.the braking piston. 



3. A brake for a hydraulic motor as set forth in claim 1 , 
wherein, simultaneously when the driving fluid is 20 
supplied to the hydraulic motor to drive the hydrau- 
lic motor, the driving fluid is also introduced into the 
releasing piston through the releasing passage to 
release the frictional contact between the fixed and 
rotating friction plates. 25 

4. A brake for a hydraulic motor as set forth in claim 3, 
wherein when afoot pedal is depressed during driv- 
ing of the hydraulic motor, the high pressure fluid is . 
introduced into the braking piston through the brak- 30 
ing passage to establish the frictional contact 
between the fixed and rotating friction plates 
regardless of position of the releasing piston, 

5. A brake for a hydraulic motor as set forth in claim 4, 35 
wherein when supply of the driving fluid to the 
hydraulic motor is suspended, the releasing piston 

is forced by the spring to establish the frictional con- 
tact between the fixed and rotating friction plates . 
regardless of position of the braking piston. 40 

6. A brake, for a hydraulic motor having a fixed portion 
and a rotating portion rotatable relative to the fixed 
portion, the brake comprising: • 

45 

a friction unit having, at least one fixed plate 
coupled to the fixed portion and at least one 
rotating plate coupled to the rotating portion; 
a releasing piston biased toward the friction 
unit; so 
a releasing passage through which a hydraulic 
pressure can be applied to the releasing piston 
against a biasing force applied to the releasing 
piston; . 

a braking piston biased away from the friction ss 
unit, and movable Independently of the releas- 
ing piston; and 

a braking passage through which a hydraulic 
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